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PARTIAL TRANSLATION 
The applicant of this invention continued an 
investigation of a new electronic instrument system 
architecture capable of generating musical sounds only by 
controlling a program of a microcomputer without using any 
hardware of a sound source circuit and has finally realized 
the system architecture. 

As a problem to be solved to realize a new electronic 
instrument system architecture, it has been a problem how to 
effectively maintain a sampling frequency of a musical sound, 
namely, an interval for generating a digital musical sound 
signal with a microcomputer where an amount of work to be 
processed have to fluctuate according to a system condition 
at the moment. Furthermore, it has been desired to form a 
mechanism which enables an optimum musical sound sampling 
frequency to be easily set so as to be adjustable to various 
uses of the electronic instrument such as, for example, a 
method of synthesizing musical sounds, a complexity level of 
the process, and the number of polyphones. 
[Object of the Invention] 

Therefore it is an object of the present invention to 
provide a processor which enables a microcomputer to generate 
musical sounds by controlling a program without a need for a 
conventional sound source circuit hardware, which solves 
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problems caused by a program control, particularly, a problem 
of establishing a musical sound sampling period at an 
operation, and which has a selecting function of an optimum 
musical sound sampling period immediately responding to 
various specification changes of electronic instrument 
functions, designing changes, changes of the number of 
polyphones, changes of a musical sound synthesizing method, 
and changes of instrument control processes. 

[Constitution and Operation of the Invention] 
In accordance with a first aspect of the present 
invention, to achieve the above object there is provided a 
processor comprising a microcomputer having program storage 
means for storing a program for processing an input for 
controlling an musical instrument and a program for 
generating musical sounds, address control circuit means for 
controlling an address of the program storage means, data 
storage means for storing data required for generating 
musical sounds, arithmetic circuit means, and operation 
control circuit means for controlling operations of the 
respective means by decrypting each instruction of the 
programs in the program storage means, wherein the 
microcomputer further comprises timer interrupt control 
circuit means for generating interrupt signals at a sampling 
period of a musical sound, wherein a musical sound is 
generated by executing the program for generating the musical 
sound in response to the interrupt signal from the timer 
interrupt control circuit means in the microcomputer, and 
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wherein the musical sound sampling periods, namely, intervals 
at which the interrupt signals are generated, are variably 
programmable in the timer interrupt control circuit means . 

In other words, in the present invention, an interrupt 
signal from the timer interrupt control circuit means 
interrupts a work performed by the microcomputer to execute 
the program for generating musical sounds, thereby 
effectively resolving the problem of generating a sample of a 
musical sound for each musical sound sampling period in the 
program control method. In other words, a process of 
generating a musical sound take precedence of other processes 
and is executed whenever an interrupt signal is generated 
from the timer interrupt control circuit means . The timer 
interrupt control circuit means basically comprises a timer 
(counter), thereby causing very stable intervals at which the 
interrupt signals are generated. In addition, a sample of a 
musical sound is generated at each occurrence of an interrupt 
signal, and therefore the interrupt signal generation 
interval is Just a sampling period of a musical sound. 
Furthermore, according to the present invention, the timer 
interrupt control circuit means is programmable- Therefore, 
interrupt signals can be generated from the timer interrupt 
control circuit means at optimum intervals adjusted to the 
number of polyphones, a method of synthesizing musical sounds, 
or the like. For example, the timer interrupt control 
circuit is assumed to comprise a down-counter which can be 
preset. The microcomputer presets data representing a 
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sampling period to the counter at an appropriate time (for 
example, at initialization when power is set on). The 
counter decrements a count value for each clock (signal from 
a master clock source such as a crystal oscillator) . When 
the count value becomes zero, the counter generates an 
interrupt signal to request an interrupt of the microcomputer. 
Furthermore, this interrupt signal causes the preset data 
(which is stored) to be set to the counter again. As set 
forth hereinabove, the timer interrupt control circuit means 
causes an interrupt at a sampling period desired by the 
microcomputer and the microcomputer executes a musical sound 
generation process every time. 

The musical sound generation process (interrupt 
process) must be completed before the next interrupt signal 
is outputted from the timer interrupt control circuit means. 
Otherwise, the musical sound sampling period cannot be 
maintained. The time required for the musical sound 
generation process depends upon its content such as, for 
example, the number of polyphones, a method of synthesizing 
musical sounds, and complexity level of the process. In 
other words, it depends upon an execution time for a musical 
sound generation processing program. For example, if the 
number of polyphones is half with the same conditions other 
than this, the execution time for the musical sound 
generation processing program becomes almost half. In this 
case, there is no problem in increasing a sampling speed of 
the musical sounds . Taking into consideration a conversion 
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of a digital-analog converter, it is rather better to 
increase the sampling speed. On the other hand, high-grade 
musical sounds having an abundant spectrum may be requested 
according to uses. In this case, it is necessary to provide 
a musical sound satisfying requested conditions through a 
complicated process to obtain a synthesized sound at the cost 
of the number of polyphones. For this need, there is a 
musical sound sampling period suitable for it. The present 
invention enables a generation of a musical sound at a 
musical sound sampling period satisfying respective 
conditions taking into consideration various specification 
conditions as set forth hereinabove. 

In an example of a constitution, the microcomputer 
comprises an IC chip with the means set forth in the above 
added on the chip and with a digital-analog (D/A) converter 
for converting a generated digital musical sound signal to an 
analog signal and a port for receiving an input for 
controlling an instrximent being mounted on the chip. 
Accordingly, there is no need for sound source circuit 
hardware, thereby reducing the entire circuit size 
significantly. Conventionally, a sound source circuit LSI 
chip has a large circuit size and therefore there is a 
limitation on a yield in manufacturing chips (the yield is 
almost in inverse proportion to a chip area). Therefore, the 
present invention enables a manufacturing cost of a device to 
be significantly reduced. 
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